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P R E F A C E  

The f imt  All-Union Conference on Space P h v i c s  took place 

i n  Ko~cow from 10 t o  16 June 1965. Its maiz problem cons is ted  i n  
dri.ainF a balance shee t  of i -7estigations conducted mainly with t h e  
h e l p  of rockets and a r t i f i c i a l  Ear th 'e  sa te l l i t es  

The first i n  the  Corld X a r t h ' s  a r t i f i c i a l  s a t e l l i t e  w a s  laun-  

ched i n  USSR on 4 October 1957. It l a i d  t h e  ba6iF f o r  d i r e c t  human 

penet ra t ion  i n t o  t h e  depth of t h e  Universe. Since then rocket  f l i g h t s  

t o  t h e  Xoon were mater ia l ized ,  p i l o t e d  spaces3 ips - sa t e l l i t e s  were 
launched and man's egress i n t o  6;:ace w a s  achieved. These successee 

belong i n  t h e  first p lace  t o  our country.  5lith t h e  a i d  of t h e  perfect 
spu tn iks  of the'Cosmog and8Electrod se r i e s  and  8160 other cosmic devi- 

ce€ our s c i e n t i s t s  succeeded i n  ob ta in ing  numerous new and i n t e r e s t i n g  

r e F u l t s .  

Nearly 100 r epor t s  (nost  manuscripts of rrhich having been 

received i n  October-IJoveaher 1964) w e r e  contr ibuted.  They encornpaseed 

m e t  of t h e  s u b d i v i ~ i o n e  of t h e  nultip1.e-branch a r e a  of space physics:  

u q e r  e ta io~phere ,  ionosphere,  m d i a t i o n  b e l t s ,  i n t e r a c t i o n  of s o l a r  

cornurcll lzr streams r i t h  t h e  geomagnetic f i e l d ,  solar physics  and Thy- 
s i c s  o f  cosmic rays. 

A se r i e s  of experimental ant3 t h e o r e t i c a l  reports drew t h e  balance 

s h e e t  of  invefi t igat ions of t h E  Ear th ' s  upper atmosphere, its s t r u c t u r e ,  
d y n d c s  a?d chaiiical  composition. 

Some of them were devoted t o  t h e  s tudy o f  i n f r a r e d  r a d i a t i o n  

of t h e  Ear th  a6 s e l l  as of the upper atnosphere,  The s t r a t i f i e d  distri- 

but ion  of atmO6phere'G i n f r a r e d  r a d i a t i o n  i n t e n s i t y ,  he re to fo re  unknown, 

was revealed i n  the  0.4- 40 mk region of t he  spectrum with maxima 



, 
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a t  260, 4 2 0  and 500 kn heiRht6. I n t e r e s t i n c  d a t a  on l o v e r  atmosphere 
luminance and on the  r e 6 u l t ~  of its a n a l y f i ~ ,  obtained during t h e  f l i g h t s  

of ~ n a c e s k i p s  Vostok end Voskhod, were communiceted i n  r e p o r t s  draf ted  
w i t h  t h e  p a r r i c i p a t i o n  Of cosmonauts Tereshkova-Nikolayeva and K. P. 
Feoktis tov.  It w a 6  assumed or, the batzis of these d a t a  t h a t  a dus t  cloud 

exists around the Ear th  at an a l t i t u d e  of -19- 

The inves t iga t ione  of t he  ionosphere with the  a i d  of  mass-spectro- 
meters, var ious types  of probe6 and by radiomethods provided new inform- 

a t i o n  on the  s t r u c t u r e  of the ionized regions of t he  o u t e r  ionosphere and 

on the electromagnetic event6 taking place i n  i t .  It wa6 es t ab l i shed ,  
t h a t  above 1000 - 1200 km, the ionosphere c o n s i s t s  mainly of protons - 
ion ized  hydrogen atoms. The ionized helium, e a r l i e r  revealed i n  o the r  ex- 
periments i n  t h e  700- 1000 km a l t i t u d e  range, w a s  observed i n  1964 i n  

i n s i g n i f i c a n t  amounts onl;y,with the he lp  of t h e  s c i e n t i f i c  s t a t i o n  Electron.  
During t h e  examination of data  of i nves t iga t ions  i n  coherent f requencies  

emitted from AES, seve ra l  maxim o f  e l ec t ron  concentrat ion i n  the  outer 
ionosphere were detected for a prolonzed per iod of t i m e :  these are appa- 

rert1.i conditioned b-r  t h e  conplex hor izonta l - i r regular  s t r u c t u r e  of t h e  

ionosphere,  by t he  dynamics of ionized p a r t i c l e s ,  by plesma o s c i l l a t i o n s  
end s i m i l a r  phenomena. The mean a l t i t u d e  dependence of e l e c t r o n  concentra- 

t i o n  i n  t he  o u t e r  ionosphere h a s  been obtained; i t  does not  r evea l  any 

p e c u l i a r i t i e s  i n  t h e  1000- 2000 km a l t i t u d e  range, e a r l i e r  noted in o t h e r  

works . 
Severa l  r e p o r t s  were devoted t o  t h e  t h e o r e t i c a l  considerat ion of  

of AFS i n t e r a c t i o n  with the  ionosphere. The theory of  k ine t i c  f low pae t  

bodies i n  t h e  plasma plays an important p a r t  i n  the  inves t iga t ions  with 

the  a i d  of A E S .  It allow6 t o  study t h e  e f f e c t 6  occurr ing in t he  v i c i n i t y  

of  t h e  body. Ciithout accounting for these  e f f e c t s  (angular d i s t r i b u t i o n  
of p a r t i c l e s ,  in f luence  of t h e  e l e c t r i c  and magnetic f i e l d s )  no c o r r e c t  
i n t e r p r e t a t i o n  of r e s u l t s  is possible  f o r  a number of  parameters of t h e  

unperturbed plasma. F r i c t i o n  of electromagnetic na tu re  is also becoming 

not iceable  a t  he iqhts  from 700 to  800 km ana higher. The subsequent etudy 

of plaami: s t a b i l i t y  i n  t he  v i c i n i t y  of  a moving body is important,  j u s t  as 
i r  t h e  c rea t ion  of probe theory,  t ak ing  i n t o  account t h e  magnetic f i e l d ,  
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Various res-dts of measuremerts o f  t5e  s t r u c t u r e  of t h e  magneto- 

sphere,  r a d i a t i o n  belt6,  Ea r th ' s  magnetic f i e l d  and corpuscular s t reams 

were reviewed i n  I?umerous reports .  From the  works presented i t  may be eeen 

t h a t  t h e r e  exists a close l ink  between the behavior of r ad ia t ion  b e l t s  
and a eerie6 of geophysical events,  such as t h e  va r i a t ions  of t h e  Earth 's  

magnetic f i e l d ,  t he  behavior of the p o l z r  ionosphere e t c ,  ; at t h e  6ame 

t i n e ,  t h e  amount of t he  experimental d a t a  present ly  ava i l ab le  is still 
i n s u f f i c i e n t  i n  s p i t e  of all i t s  abundance and does not  a l l o r  y e t  t o  coin- 

pose a s p e c i f i c  p i c tu re  about r ad ia t ion  f i e l d s ,  r a d i a t i o n  fluxee, surround- 

i n g  t h e  E 8 r t h .  No somewhat complete and closed theory of these events  

ex is t s  as y e t .  The  r e ~ l l l t s  of t h e  v a r i o w  experiments still do not  q u i t e  

coincide and a t  t i m e s  they diverge s ip-nif icant ly .  

ADDarently the  question of t h e  neture  and mechanisms of r a d i a t i o n  

b e l t  f o r m t i o n  F i l l  be reexamined i n  t h e  very near fu ture .  An a c t i v e  t rend  

i E  observed i n  t r y i n g  t o  explain t h e  s t r u c t u r e  of t h e  b e l t s  by account ingfor  
t h e  d y n d c s  of i nc iden t  plasma f luxes  i n  t h e  Earth 's  magnetic f i e l d ,  of 
p a r t i c l e  capture  i n  t h e  Eeomasnetic t r a p  and t h e i r  eubsequent acce lera t ion .  

From t h e  energe t ic  viewpoint such p a t t e r n s  do not  encounter cont rad ic t ions .  

The f luxes  of e lec t rons ,  encountered i n  var ious experiments beyond 

the limits of the  r a d i a t i o n  be l t s  at maipetcsphere boundary, are noted in 
r a d i a t i o n  zones trapped i n  t h e  yeomagnetic t rap .  T h i s  c o n s t i t u t e s  i n  some 

fashion the  e l e c t r o n  component of t h e  plasma inc iden t  on Earth.  The expe- 
rimental  data j u s t  as the  general physical  p a t t e r n  of magnetosphere s t ruc -  

t u r e  donot  provide, however, any bas is  f o r  t he  assumption of exis tence  o f  

still another ,  So-called outermost r a d i a t i o n  be l t .  

The r e ~ u l t s  of i nves t iqa t ion  of  Sun's X-radiation, reported a t  t h e  

conference,  c r e a t e  a ra ther  c l e a r  p i c t u r e  about its p rope r t i e s  and t h e  
e3e rge t i c  spectrum of t h i s  r ed ie t ion  i n  t h e  period of t h e  q u i e t  Sun. 

A series of new da ta  c h a r a c t e r h e  the  b u r ~ t s  of t h i s  r a d i a t i o n  and t h e i r  

r e l a t i o m h i n  v i t h  o the r  events .  

It is i n t e r e s t i n g  t h a t  during the  f l a r e s  of cosmic rays, generated 

i n  t h e  Sun, t h e i r  i n t e n s i t y  i n  the in t e rp l ane ta ry  medium i n c r e a s e s  at times 
even by hundreds and thousands. 



Iieasurements of t he  intensity of  cosmic radio euission on t h e  

s c i e n t i f i c  s t a t i o n  E lec t ron  i n  t:ie low-frequency wave band (725 and 1 2 5  
kc/s ) ,  which can be achieved only aboard s a t e l l i t e s ,  lead t o  t h e  de t ec t ion  

of  a ser ies  of i n t e r e s t i n g  proper t ies  of t h i s  r a d i a t i o n ,  t he  na ture  of 
which w i l l  become understandable only i n  t h e  future .  

I n v e s t i g a t i o z  of cosmic r ays  on satel l i tes  allowed t o  ob ta in  d a t a  

on the chemical composition o f  t h e i r  nuclear  component, on the  i n t e n s i t y  

of cosmic rage a t  var ious distauaes from the  Sun etc. The p o s s i b i l i t y  of 
s t u d y  i n  t h e  experiments o f  AES of p r o c e s ~ e s  induced by p a r t i c l e s  of very 

hish  e n e r q  present  i n  t h e  composition of cosmic rays,and of eearch for 
fundamental elementary p a r t i c l e s ,  i n  p a r t i c u l a r  thoee fo recas t  by t h e  

theory of t h e  so c a l l e d  

one t h i r d  t o  tmo-thirds of t h e  e l e c t r i c  charge of an electronare considered 

i n  one of t h e  repor t6  a6 one of the fundement81 problems of fu ture  i n v e s t i -  

(. , ? . .. )*, t h a t  is,  p a r t i c l e s  with a charge of 

ge t i o n €  

The problems of meteorological s a t e l l i t e s ,  of r a d i a t i o n a l  s e c u r i t y  
of space n i g h t s ,  of radiowave propagation t o  d is tances  i n  mil l ion6 of ki- 
l o n e t e r s  or at comnunication w i t h   cosmonaut^, and a series of o t h e r  ques- 

t i o n s ,  were all s u b j e c t s  of s p e c i a l  r epor t s .  

During t h e  la tes t  years  the s c a l e  and t h e  span of investigations 

i n  t h e  f i e l d  of space physics have r i s e n  very s t rongly .  A t  t he  same t i m e ,  
i t  its a l ready  impossible,  at present ,  t o  be s n t i e f i e d  with t h e  Scale of 
s t and ing  inves t iga t ions .  The requi rement  is f e l t  t o  improve t h e  q u a l i t y  

of experiments, t o  s e t  up complex experiments and go' deep into t h e i r  

a n a l y s i s  
t i g a t i o n s  wi th  t h e  a i d  of rockets, t h e  broadening of experiments for t h e  

e t u d y  of t he  r e c e n t l y  diECOvered g a l a c t i c  +(-radiation. Of importance are 
t k e  s t u d i e s  of s p e c t r a  of i n t e rp l ane ta ry  medium's and p l ane t ' s  n a t u r a l  

e lectromagnet ic  radiat ion,  and t h e  s o l u t i o n  of numerous o t h e r  problesus, 

which indeed are every day brought f o r t h  by space sc ience .  Search for more 
p e r f e c t  and f i n a l  t heo r i e s  of events s tud ied  is f e l t  t o  be indispensable .  
The abundance of i n f o m a t i o n  which we obta in  from expeirments with t h e  

a i d  o f  sa te l l i t es  and rocke t s ,  provides t h e  bas i s  t o  be l i eve  t h a t  t h e  t i n r e  

Required also is an acce lera ted  development of plane tary  Invee- 

* [equivalent of llkvarkall could not be found in any glossary or d ic t iona ry  
available]. .7 



approaches, when one m y  be reedy to undertake the creation of a new, 

more up-to-date and complete theory of Earth's atmosphere and ionosphere 

formation, t o  understand the dynamics of the interplanetary plasma, t o  
create the theory of formation of the magnetosphere and of radiation 
b e l t s  and to  explain the nature of  nuaerous, most in teres t ing  events 

revealed i n  the Cosmos. 

* * * +  E N D  O F  P R E F A C E  * * * *  
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